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1. S^Ai- SAHIAi(£S)_1 
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[.a.en 

¥ #-R-3l^£r iE^r ^ ^ ofl °JM ^is. o^ajoi ?ASr ^SLS. 0>}±; 

Tin*]*) ^ ZL TllS ^-g. ole^V Ol-g-^, 7j-0.^nVol ^ 

#$\7\ ?A el €^ (retention) *1*> ^^©.S -FM^tf. § 31 ol e^ 1- 7l^^ ^ 
SL® Al^Vol ^4^- a o v 7 i 71^-^ oflolEil- ^ 4^ F RAlH 

^-H-^i^l ^^1^* 3-§-*Hr , FRAM^l <<\2\^°] ^efliLcf ^ £ 

.£ 3 
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7 oMf^l ^^M^i ^ =L 4 2: H o Vl ^ {Ferroelectric capacitor and method of 
manufacturing the same} 

5L 1 ^ £ 2^ ^ cf^ #Hfl 71^^ o}*V ^-ff-^] ^sflAlE^ ^-8: il 

1- tfl^lfi <*Htr SL^tt ZL2flSl-S.^, £ 5^r £-^r £ 6^ 

^^(fatigue) ^-^-i-, £ 7^r #^t- ^-^^(non-volat i le remnant polarization) 

5. 8£r S. 7°fl 3:fr ^-^-^(non-volatile remnant polarization)^- ll 

:±: ^]€^(pulse sequence)!! ^^^>^- *}H(timing chart)°14. 
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40 :*>-¥■ 



42, 46:-R-^ 



44 :£pjL 



42a, 46a:*)]l -frSl^ 



42b, 46b:*l]2 -R-^^ 



42c: *ll3 -R-^i^- 



Sl, S2, S3, S4:^U vfi*l *fl4 o]^^-^ 

SI', S2\ S3', S4':^ll *f|4 -^(fatigue) ^ 

SI", S2", S3", S4":*\}1 ^4 Bj ^(retention) 

^^AjEi ^ ^rtb ^3^, Jitf ^1*> 

^ cflolE]7> A>a>^^] Q±r tilflt^ tiflS.Bl<ifl Cfltb ^-£-7} ^ fecial A o V 7l 

^SLB]S] cflS^^I tf\5.€\(FRM: Ferroelectric Random Access 

Memory) °]t±. FRAM-^ ciM^7> o]^ ^ofl ^HeI ^e)^£ 7 > m>=.Ji ^ 
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FRAM ^-§-5]^ ^efl 7]#°fl o]^ ^^x\b\^ 5. iofl s.X\^ 

w>^- £o|, ^^q-ol afli H|-g-(Pt)#(10), #-fr#*fl^<y P ZT^(12) * ^^^"^ A]2 

£ lofl £^1^ #-fj-*l5fl) ^sflAle]o} ^ o. PZT A(i2)^- CSD(Chemical Solution 
Deposit ion) y o v ^°lM- CVDCChemical Vapor Deposition)*^* *}-§-*M tr^°fl €*rb ^ 

°1 , PZT#(12)* ^*Hr31 ^^-i-, <^mrfl Jio] = 

(void)M- *M€4i(excess atom) -§^1 PZT#(12)^ ^l^ofl ^^§>7fl ^cf. #7l ^tM" 
£ PZTfKl2)* <g>8tr *fl 7}<I ^-g- Tl^cl^JE o^S] ^sflA]Ei vfl^-ofl u-Tfl ^ 
cf. o]o\] ^ FRAM21 ^ ^*>« -iHHsHrtfl, FRAM^ e] ^1^ (retention) 

^«fl*»H ^^^H tflsflAj 

^^^1 ^3flAlE^ 7flAls:}7l fl«fl, 2)^1 ^-fr^ifll 

^3)]a]e^ ^^-o. £J = <0;S|-#(IrO2, Ru0 2) SrRu0 3 ^)5. tfl*)|SH ^>4i 

PZTf^ #^ ^^(Pt)# #^>bV^.S A}-g-*M PZTf^ 71] 

3 %H V * ^3flAlEi7|- f-^-tb W> ^Uf. 

31* 1^, °l&ltr 7 <Mf^l T^l^Tr £ 2<H1 w>s>f ^-o] PZT^(12)-i- ^ 

^3 o.s n *>jfoii ^1 ois]^- ^5j-^-(iro 2 )(i6) ^ m *n^ao)°] 

°] *H?-^°1 ^^Ji, zl Aj-«.oil XI 2 *fl^-°Kl4) £ *fl2 o)e)^ ^sKKl8)ol 
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<22> *f|l 3? A2 ^-^(10, 14) £r Al % *\}2 f?}^ A>-g-^ ^JolM-, 

«fl ^ ol^ o. ^57 oio.^, -*7l ^^-#0] PZT^(12) i^^-ofl 

€^flth}. °1 &i tr ?J e]^l^ (retention) ^ ^ -SH^^IM -fr 

SJ€ 31 >M *<>l>n €th 71^1^ xfl^^Mi ^ 

<24> o] ^sj-, PZT^(12) ifl-tfofl PZTfKl2)£l H^l^l(domain)^ *^f-£- <a°-?l ^ 3 

^^=4 -f-^ w o V%t^ #71 -B-S^Cf. Al^lo] ^^-oll #*>^ o]^ 5| 

<25> ol<4 ^-o] PZT#(12) ifl^MI ^7]^-o] ^7fl*>^ Al ^>o) 

3, #°*M- ^17>§H ^"71 5i*fl<y-g- ti>rfl ^0.3. ^^^(switching)Al^^ ufl , Aflj-o. 

<26> Ol^^ 7l^ofl <^ 7j-0.#^ 7] 5£]j X| E-] 5} ^-f , PZT# vfl^ ^^-ofl 7l *V 

^7l^Vo] ^afl*H, q-A] ^og-^. ^ JE^o}^ yj-^-g- Afl ^o. £afl o] 

A o V ^7]- -ir<&3*>7ll «>, FRAM^ ^^£7> ^o>^A-1 7j-^-#^ ^JlflAlE^ «.3X]7> 

o}*!^, ^^-i- 71^ ^3 ^£ Str #7>e>H.S ofl«i ^flS ^o^^ nfl 

^>q-PZT^^ i^l<a^ -g-^-Bfl^r v%*r Ir^^Tfl ^rf. ^^-cfl ^eflo, 7j-o.#^ 
^1^1- i^r^ FRAM^ ^^£7> ^oj-^^s. Ajs)Aj o_ ^-o>^7fl ^tf. 
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<27> JS. o]=J7^> 7]^^ 4^]^ ^2fl 7)#o] -g-^-g- 7 fl^§} 

<28> ^o} ol=J7^> ^ 7)#^ ^7] Q-fr&Zft ?]^X\B\°) *flS ^ 

<29> ^71 7]^^ 3M|* ^^>7l £ *H?-^, -fr^ * ^^^-o] 

<31> ^"71 01^1 ^13 #^^°] z^-Z^-O. p ZT n1- ( 

PLZTe]- ^ BS0-PZT^ v # s->M-°l ^1 , Si 3 3: ^-^^^^ ^-iS. t}etf. 

<32> Aj-71 A o VJ f ^ ^Hf^^ &Sl<% ^^3. € ^in|o S <g ^^-(Pt, Ir) 

SE^ #51^ aJ-s^jz}. ^-^nvol ^olnf. 

<33> Aj-7] Cf^ 7]^^ 3f^# ^AjS}7l ^ *H , ^H 3 "^, 3l 
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< 34 > ^7} -fr^^ #7} Z}^-^ *ll 1 ^-fr^* <g>$sR=- 2)11 ^r^l £ -*7l XU 

2<KH*i^ #6fl ^V 7 l ^1 7 0 V^-^n|j2|- HL^r 5U<H ^l^^ ^2 

S^SRr ^2 3L#*Hr 3*-g- ^JIS ^ ^M^l Tl^^lBi^ Xl^ 1 ^ XI 

<35> o] s^ofl^ #7] Xl2 ^-n-^i^- A oH] ^"71 Xl2 ^8-8-^^ 2b>y «H & 

<36> ^71 XU ^ Xl2 ^^nV^. ^.^ ^^nVO.^ $^5], Cf = 

tt°.£. 3^§H -S-71 XI 1 ^ XI 2 ^J-fj-^nl-o} ^;go. cfexl oH, #7l XI 

1 ^ 2fl 2 ^-B-^i^ ^4 CSD «o v ^ 3=fe MOCVD #^3. ^^^4. 

<37> ^-71 XI 1 ^ 2112 ^7jDVO. S ^o] Cfs 7j-^n)-0 J - ^ ^ *>S) , 

*1~§-*H °l«fl, ^"71 XI 1 ^ 2112 ^-ft-xl^ s.- CSD^ ^ M0C\W3 & 

<38> -^71 X12 g ^13 tf-fi-^ejvfr ^ ^ ^ # n]- ^ *}£l , Cf^- 

^JLS. ^"71 X12 ^ X13 ^j-fr^Bj-^ ^-g- cfsXl °W, #7] X12 ^ 

2113 7j-B-^n1-0. ^ CSD ^ M0CVD ^ o. S m^^. 

<39> #7} X12 £ *«3 ^J-^-^nl-^ 3.^0] 4= 7j-^^^O.S. ^O^JSV 

°H, a o v 7 i 2112 ^ afl3 #-fr^«h8: £ = csd«J-^ ^ M0CVD«o V ^ ^ 
2d^^ <X^ ig-ig o. s ^^*Vcf. 

<40> ole^ tg-^S] Tj-O-^Xl Tl^flAlE^ o}-g-*>^ f °1^<?1 2j-0.^^-Af0lXl 

<L3. 7jm# Tl^AlEi tfl-^H 2i§>^^-ol Ol^-Sl^ rq-g. ^ ^ 
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6 \], 7 <H^^] ^ #7)^°) 3.?)} <*zts)Ji, n ^ yj. el^d ^1^!: ^«?H|:£ 

£ tH^e-HI 71^-5} c-iloiE-11- ^ sH*Hr 

^tgofl 7j-o.^^] ^^AjE^V q&m. FRAM^ ^-f , Als]^ol ^o>^ ^ 01 

<41> o)*}, i£^cq ^ojofl 7^X|Ei ^ ZL Z\}2: « 0 >«^ $Jf^ 51^ 

<42> ^ f ^^Al^ofl tfl€fl ^^W. 

<43> <*)]! ^Al<^l> 

<4 5 > . ^^ols., £ 3^ ^-a^, £ *H 1 ^HH 7 c v -R-^^ ^sflAlEi^ 

*Hf ^(40), -ff*i#(42) ^ ^^^-(44)^-5. ^^cf. -^^(42)^ *fll ifl*l *fl3 
-fr*W42a, 42b, 42cH *U ^-^^(42a)-8r ±^ 

£\ %-fr$.^SLg.x] , PZT(PbZr x Tii_ x 0 3 )^-, PLZT (Pbi- z La z Zr x Tii- x 0 3 )^ 5&tt 

BSO-PZT(Bi 2 SiO 5 additive PZD^l^. ^7)*} x,z^ 0 ifl*l l^M^I £*>S., 7>*8 
x=0.35<y ^-f ^ 3*1-1- ^*Rr Zr^ Ti §5. 

«17> Zr:Ti = 35:65 SHth}. A2 -$-^(42b)-& #-fr#^°-3.*) , PZT^ 

^ PLZT^ # ^ *}vf^m -B-^^(42a)^-S. A]~g-^ ^-fj-*!^ cfs. ^-^ovo] 
3* w>^*>cf. X| 3 -6-^^-(42c)^r 7j-o.^n^o. S .A4 > pzT^, PLZT^ 
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BSO-PZTaMq. ^12 -fi-3l*K42b).2.S ^-R-^^ ^o] c ^ 

<46> *fli ^ -6-^^(423, 42bH SL^ 2i^o] ^f-^tb 7 J-n-€^, ^^tfl PZm*] ^ 

-T-, »U -fi-3l^(42a)°.3. A}-g-€ PZT^"(ol*>, *)U PZT^l 2} *fl 2 -fr^^-(42b) 

<M-g-€ PZT^Ol*}, A}2 PZT^oM ^IS. t}-E- 

#, A oM *fll ^ A]2 PZT^ **H|-g: ^ PbZr x Tii_ x 0 3 ^ PbZr y Tii- y 0 3 ^ « 
*}^*> "x" S "y"^ #°1 *W *Hl£r m ^ *fl2 -fr^^ 

(42a, 42b) °] 2-¥ PLZT^"^ ^ &i=k 

<47> ^)12 ^ *fl3 -fi-*l^(42b, 42c )*H^ ^Tjl^ *fll ^ *fl2 -fr*)*K42a, 42b)>M-°13 # 

<48> ^, *H3 o.^nV( 42c )^- ^-fi-*!^-, ofl^tfl PZT^-, PLZT^- BSO-PZT^Sl 

^3 ^-^^(42c)^r *fl2 -H-^sV(42b)4 2^(^& ^^-)* ^ 
^-B-^i^-^l 33 °1 t33- ^^m. <4eH A2 -B-^m-(42b)^l ^ ^Ml^l PZT^-^1 
, ^13 -6-^^-(42c)^r ^ ?11 21 PLZT^-, BSO-PZT^ 5Efe 4^ ^-fr^tl 3H 7>^- 
«>^*>4. *fl2 3? *fl3 -fr^(42b, 42c)^l S.^ ^-fr^tl ^-f^zr 

A o v 7] ^ ^12 PZT^ ^o] J£x$i& «>sf ^-o] ^fl 2 ^ ^3 -H-^q-(42b, 42c HI 

^-(42a, 42b, 42c)^ 3nm~50nm, 30nm~150nm ^ 3nm~50nm°i %o] u>^-^] 

<49> #Jf ^ ^^-(44, 40)^: Zj-Zj- «J}^-n|(p t)> o| ^ Ir ) ^ =4. 
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^•(44, 40)^ S-*f- ol^-f-(Ir)4 ^ =1 ^^(lr0 2 ) 0 } £x}*\SLS. 3*3°! 

<so> 3? «H?-£^-(40)£- #51^* 5fe ^ M 

(Pt), <>l3j-§-*Klr) ^4 7 ^ SL^r ^mir0 2 ), ^Mflir 

(Ru0 2 ) ^ ^ -M-^l € ^ $a4. 

<5i> ^ > jz^ofl^ 5LX\?>}x} *Pf^(40)^ -B-^^(42a)^H, 

^■(44)4 ^13 -fr&m&c)*}*] 3-if-o\} f^^LS ^^-(Pt ^fl§ ^ ^ 

<52> <>fl2 ^Al^> 

<54> ^ *)]2 -^H^l ^-B-^^ll ^3flAlE^ £ 4<^1 *V £o) *>J=L 

#^(40), -fh*i*(46) ^ ^^^-(44)^.5. ^£4. -0^f,(46)^ ^ ^2 -R-^B}- 
(46a, 46b)^l ir^iLS -£-^(463, 46b)£r 

#*}^ ^-r-, <«tfl -B-^i^-(46a)^r PZT^I, *1]2 ^-^sV(46b)-8: PLZT^ ^ 

=L ^rSL 5U4. ^ ^12 -e-^i^-(46a)^r SL^f- 2z^v]7} ^--E- PZT 
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nj-ol^M- PLZT^^ ^ 9X^. °H, *fll 3l ^12 -fr^^-(46a, 46b)£] ^flfe zfz} 3nm~ 
50nm ^ 30nm~150nm°li=f . 
<55> *V3i, ^Al<^l<4 Pf^^S ^^^"(40)4 *fll -B-^^-(46a)^H , 

(44)4 A2 -fr*H*K46b)*W HL^ 3.-^1 -f^Bj-, ^» ^ 

*H 7]^*]^ ^ o. ols q. ^ ^. 7l 7 0 V0.7J^)1 ^AlEiofl Cfl^ 

<57> Aj- 7l o^fl, ^ ^ U 7J-0^^1 t^^E^ fHf-O} af| 2 

<58> o}eflo] ^ofl^ ^jg. 1( 2 ^ 4- M] ^3<q ^. 7 | ^ 2 ^BflAlEil- ufEftfl 

<59> l& 1] 



AH ^ 




^» l 


Pt/ PZT /Pt 


2 


Ir/Ir0 2 / PZT /Pt/Ir0 2 


AH.S. o 


Ir/Ir0 2 / PLZT(0.1%La)/PZT(40/60)/PLZT(0.1%La) /Pt/Ir0 2 


48 # 4 


Ir/Ir0 2 / PLZT /Pt/Ir0 2 (0. l%La) 
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<eo> S_d\)*] 0.1%La^ PLZT^MH^l e}~§-(La) *]-&°} 0.1%9l ^ ^BHflal, 

PZT(40/60)^r PZT^Hl^S] (Zr/Ti)5] M-Bj-^rf. 
<61> M. ^ ^ # 7 i ^ U ^ ^ 2 7j-o.^^ ^sflAjEil- cfl#_9_S *M ^ ^H3, 

3) 3. (fatigue) ^ ^ s.^^- zj-z]- ^^rf. 

<62> £ 5 ifl^l £ 7^ ^7) ^l^l ^ uj-Hf^ 3 £ 5 ^ ^ ^ 

^r, £ 6^8: fatigue) ^Sc, £ 7^r *rff- ^^(non-volatile remnant 

polarization) # ^€41 iL<*)^4. 

<63> £ 5 oflAi SI ifl*l S4^ z]^ #71 1 4°fl cfltb *IU ifl*l 

^14 £-=M- oj^^Aj^ q-El-^r^. 

<64> »H tfl^l ^4 ol^^.Al(si, S2, S3, S4)^r #7] 7fll ^ 

^^H^ ol^^o.. iLo^^ ^1, ^12 ^ ^4 -gr^rlr c>l^^s.( S1> S2> 

S4)A>olo 1 l Ol^^-g. cfl-^-g. - ol r4. 0}%£- ^ CJOJ 7j-^^nV^. zV^ ^eflo^ # 
-fr^fl t^XIe^ «^ jL^ofl t^fl - 7 fl oj#ol ^-fr^o] ^^2jO S 3^ 

£H ^€ -fr^^M- ^ #-fr^l ^^flAlE^ ^ m^ol ^Aflo] <£z}^ 

<65> £ 6 ofl^ %V3-a.^ S1 . f S2 ' ( S3' ^ S4'^ zj-zf ^-71 ^# 1 vfl*l Afl= 4 ofl tfltr 

^11 ifl^l ^4 3i] ^-g- q-Ej-cflc].. 
<66> af]i ^7.1 ^4 2] 5.-^ ^d(Sl', S2', S3', S4')^r , 1^ ^ 

S fatigue cycled! ^7>^-ofl 4^ ^^KAP)b ^"dti^fe *}^, 
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2 Vfl*l 42] 7§J}- , 3t|S. #7>ofl ttJ-S. 7^ ^2}-^l #5**=K o] ^ 

£ 7°lH ^^fs SI", S2", S3" ^ S4"^ i ifl7] Aflf 4 oil ^j^. 

*fll ^4 E)3Ud ^HdtCSl", S2", S3" ^ S4")^r ^ -f-*lH 

°W ^3 ^4 if^-fr ?>^*1 -£^4. 3^ ^ ^7> 

?1*IW^ ifl^S] ^-^^-g- ^^(switching)^^ ^ 

^71^ ^HR* «fl iH^Rr ^H*^ 371^ ^S- 

7] (sense amplifier)^ ^*IH ^ 7>^*V *H» iL 0 } 0 ) 1 ?]- tb*}. ^ sfl ^ ifl^-S] # 
-fr^m 6 <J=(+)SJ ^ -§-(-) ^1 ^H^l 7lJl("0" "1" 

^>Hfl) ^ Al^> ^oV 7lCf^ t\%-, =L ^-Efl» tiV^Al ?1 J7(»l" "0" #Efl) 4*1 

^1 H -M* gic^ifl^ sjo^s. aV^^l-Efl El^l^ 2g7>( 0 pposite-state retention 
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evaluation)^ W^. ^^efl M-^-tfl^ «1 $ ^ S-^f-t- 

(non-volatile polarization) Hfe ^ #31 9l^*\) ^^tb^f. 

^^^.S., #7| XU ^-fr^ ^sflAlE^ofl di^^l XI 1 ^^-i- "0 
"# 71^-^, # ^>7l XU #-fr^l TisflAlE^ 7j-0-^n|.ol ^ «^T-Efl 7 > 

9l rifl o] 53 (baking)^ Xl2 #31, #7l XM ^ XU 7<Hr^l ?1*IWeH #7} XU ^ 
^ £L7l^ ^-<a*}£], ^9l Xl2 ^°*M- 917}^ ^7) 7}^& ^o)^ » 0 »^- 

t-IHEi «V^Al7l^, ^ Aj- 7 ] XU 7^o.^]} T^SflAlE^ ^^BV^ ^^Efl# tiV 

^1^171^ Xl3 ^1, ^71 CflolE^l- Aj-BflS ^J-7l XU 7£°.#3\] ?l^X\t\% 

^<L> -fr*l*Kr *\U ^7) XU 7£°-#x\] ^sflAlE^] CfA] Aj-7] o] 

7}^ ^7} ^ofl 7}^& C-flolE^ "1"* t±X\ Zl]o)B\ »0"°.S. ^^}f]^, ^ #7] 

*U 7 <Hr^l 7| Jjfl A] E^ 2^ Tj-o. rg.^ y^Efl^. X| tiV^A] *H 5 ^-7)11- Aj 

^ltb ^, A oM XI 1 TJ-^XI 7l3rflAlE^l 71^.^ ^7} C-flo|E^ "0"^: X] 

P*os(°l*>. ^11 ^^d^-Efl ^-)e} ^Jl, 

^"71 XU ^"^oflA^ Aj-7] XU 7j-fi-*I*fi 7l2flAlE^l #7] Xl2 ^^Mr 31 <>1 

^ "1"^ 7l^-sr>Jl ojo^ Aj-7] Xl2 #7fl-I- ^a^ji #7] Xl3 ^dj)^ Aj- 7 ] XU 
«?l7HH A oM 71-S-^ cflo]Ei tflolBj "0",5LS. ti>^iAl7lJL o]o^ Aj- 7 ) ^4 rtj Xl5 

3]» ^AltV Cf#, ^"71 XI 1 7J- o.^Xl Ti^flAlEM ^^^O.^. 71^-^ #7} tfC*)jZ\ "0"-^ 



31-17 



1020030006728 #^ <^7}: 2003/3/8 

<73> #71 XU #-{f*iXl ^BjWEl, # ^# 3°fl cfltb Xl3 3 €-3 ^Hd(S3")£ ^ 

^ ^<>1 #7l XU ^ Xl2 at^Bfl £-^-#0} ^>(AP 0S )^ol^lcf. #71 7}(AP 0S )b Oil 

4 €■ 5H W>^^J1, Sl^]^ S-^oJ -f^Cl-. ol^ o. dME-H- 7l^-*>Jl °_ 

^ *!?_>(*# 10\£ °1#)°1 *1\+ 3^|3E. #71 7)^^ C-HolE^l- 3^*1 g£- ^ 

<74> [^A} X] A p QS = p*^ _ pA QS 

<75> 7^^) T^A^o} 33)^ S.^^. 33.*] #^^>7l 31 *1H 7^^^ ^ sfl A] E| 

<H| i^^l cflolE^ 7l^*V ^, 10^ £^ 3. ol#o^ Al7_Vol ^ofl #71 #^-#Xl 

TlsflAlE^oflA-l #7l 71^-^ ±.^9] ^]o]B\^ <g ^ ^ ol tiJ-BJ-*] , 

^H^l* gl7l ^*fl Zl^Tll -2-31 ^l?J-# 7lcf€^ 3£r <X^7l nfl^l, ^^0.5. # 
7] #-fj-^l TlsflAlE^l #7l*V Al7j-n>^. $ A^ol % ^ J^* # ^ 

<76> #71 Xl2 ^Tfl 21 aHol^l £ ol-^-ofl 43 ^O.S, ^- ^7Rr #7l Xl2 

<HH ^-71 XU ^ Xl2 #4|-#X1 7l2flAlEi 2.^1- 125°C l^m~100AR> ^£ 

«H°1^1-5M. ^-Sl^l #7l XI 4 #XHH ^1^1^ 30^ ^^S. *>^cf. #71 afloj^i 
£r5L<i nq-ej- aflcl^i ^ 5-14. 

<77> 8-8: #71 XI 1 xfl^l XI 5 El^nJ ^EOjc-fl, ^ 7 H ^JjLjr t b 

^ t w ^ ^ #71 X12 #7fl oil *] AjAlSl^ aflol^l Al^V ^ XI 4 ^7^1 21 *1 44 
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<78> Tfl^-H, 5. 72) afll *fl*l Sl^l^i ^^(Sl", S2", S3", S4")# ^S*}^ , 

^# 1 vfl*l 4* AP 0S 7> 0^.4 a. ^ o. ov ^ ol J1( Hflol^l Al^>(t b )o| zjo^^)^ 

Ai AP 0S 7> ^H^nRr ^ ^ saouh Afl= i, 2 nJ 4£_t\. Afl-g. 3 

^ ^€^1 ^^A)E^1- M-Efifl^ a o V 7 ] ^S. 30] S-A^o] 7HJ- -f^^ 

<79> rf^-o]]^ A o V 7 l^ ^ ^- ^}6)}d)) 7j-fr#z\] T^A^ 

<80> ^^1^0.5., 5L 3 ^ £ 9-& ^11 ^TlKlOOHH 7m -tfofl ^^^-(40) 

* °1°H, #7] 7}^ ^-B-^^1 Tl^AlEi 6>efl6(| 

*Hf^(40)^ 5L^ AV^nV ) afl» S.^ o|5^ AO.5j.nV £ ^ s Efl - 
^2|-^-(Ru02)AS ^jW. 

<8i> 42 tfl^l Afl4 #31(110, 120, 130)^ ^^^-(40) #<*H *U xfl^l *fl3 ^-fr^ni- 

(42a, 42b, A2c)SL5. -B-^i^-(42)# 0.3. ^ til^nv ^*Rr £-7fl 

<82> -^^^"(42)^- ^ 7>X] « 0 V^ ^^^4. 

< 83 > ^*]|^ ^1 vfl^ ^3 7j-o.^nV(42a, 42b, 42c)* 2-¥ 3^(^)°1 ^t!: 

A, 31 ^ PZT^-, PLZT^ ^ BSO-PZT^- ^ *>M-S. ^^l^K °] 
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»ll ^-n-^i^-(42a)^r CSD« 0 Vl 3 ^ CVD^ , <^l^tfl MOCVDCMetal 
Organic Chemical Vapor Deposit ion) 1H1 & tr u o v tl-°-5. ^^tt 1 ^. ^H-H 

A oM *fll ^^i^(42a) ^Hl *fl2 #-fr^(42a)* afll #-fr&^U2a)-& ^ 

^-f , ^2 ^^^-(42b)^- MOCVD 1 ^ JE^r CSD^^ MOCVD^^^ 
^-§-tr vjr^SLS- Tfl^lH ^2 ^-B-^n|-(42b) tfofl *fl3 #^;£nK42c)* 

^rf. olnfl ^13 ^--a-^^i-(42c)^r CSD y J-^-°3. ^WtIM- MOCVD^^l 2] 4^ 

-R-^, ofl^tfl ^ *fl2 ^-a-^i^-(42a, 42b)4 ^2 ^ *fl3 #-fr^(42b, 42c)* S 

^13°-^, *Hr^(40) ^Hl ofl^tfl CSD «o v ^ MOCVD^-i- 

A r-§-*r<^ *U ^^^-(423)* ^tr^. *fll ^-fr$.^U2a)-£r PZT^, PLZT^ i&^r 
BSO-PZT^S. °]°]*] m ^^(42a) ^°)) ^1 ^^(42a)^ 

nflsf «J-^o.jg. A}2 ^-n-^l^-(42b)-i- A2 #-fr^(42b)£r *fll # 

•^-^i^-(42a)^ S^o] cfs. 7 0 v-0^nv ( ^l^cfl ^1 7^^v U2a )^ PZT^ilsL 

PLZT^S. ^*Rr ?H h]-b3-^)-i}. 7fl^*lH ^2 ^^s|(42b) #°fl ^1 # 
^-^i^-(42a)# *8^«: nfl^ ^ «o Vl 3-°3. *fl3 ^^^-(42c)* ^*r3, *fi3 

#-fr^(42c)£r ^12 ^^^-(42b)4 cf^ #-f}-*}^, <^mcfl *ll2 ^^n>(42b) 

* PLZT^-o.5. ^^Kr ^-f , PZTS> 5E^ PLZT^l ^ cf^- ^^d^ ^^cr 
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<87> XI 1 *fl*l Xl3 7 d-a-^^ v (42a, 42b, 42c)^- 3^*M #7] ^ «o Vl ?HH , ^ # 

■frSiShfr 300°C~450°C3. ^^^cf. O.Z)JL X]l 7 < J-^-^^(42 a )^r 

3nm~50nm^| ^15., XI 2 #-fr&^(42b)-& 30nm~150nm^ *f-v\}3., Xl3 ^^^-(42c)^r 
3nm~50nm^ ^^4. 

<88> -fh^^-(42)^- #71 ^ £-8-«H ^51 fl^^l, <4l?itfl XU £ X|2 # 

-B-€^"(42a, 42b)£ -8-71 ^ofl ^o] ^<y^ 7j--f}-*i^, ofl^cfl PZT^"* 

AiS n]-^. « 0 V^ o. s <8^*>JL, Xl3 ^^^ v (42c)^ ^ ^o\) ^ X| 

2 ^^n^(42b)^ Bfl A>-g-tF U-^^-S Xl2 

^-(42b)3f 35:^ <>1 ^-fr^^-, °fl?itfl 0.1%£) e]-H-(La)ol PLZT^S. 

lflJ=Lofl ol^^- nJ-§. ^ ol^ — ^ ^H^Ctrap S ite)7> nVl-^^^ «-q-ti_V 

<90> -B-^nV( 42 )* ^^*>7] ^ofl ^^^-(4 0) sfrcq f^>^( *1 51^ )^ f$S$ig + 

^71 ^7>^ XI 1 7 0 VO-^DV(42 a )o] ^^-ofl c-g-g- ^ ^ ^i=. #^0.3. ^ 

*\t= $ °1 w>^^*>i=f. XI 1 3M}-3l«K42a)-g: PZT^ iE^r PLZT^S. ^S>JL7> 

<9i> XI 5 #31(140)^ X]3 ^^sV(42c) ^^^"(44)^- ^*Rr ^TlM^. 
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<92> =?^°.sL t *j| 3 7^^{A2c) #3E.Aj #5^, ofl^tfl o]3l§ ^5K v Ur0 2 ) 

S^- -¥-3lw ^Sj-^-(Ru0 2 )# ^tb^. ol^^i ^71 #JE^ ^<H1 <^mcfl 

<93> o]2). go] ^^(44)* #2.^ ^>S|-^-* i^*Kr ^ ^*Rr 3 °1 

<94> ^^q-(44)-8: #31 *U 313 #-^#^(423, 42b, 

42c)# nflticf ^ ofl^tfl 450°C~650t:5- fVcf . 

<95> o]*, Aj- 7 ] 7 l^- a o Vo]1 ^f^S ^#^(40), -B-#^(42) ^ ^o Vj f#^- 

(44)^ "fl£.El ifl^ EL7]°\] ^ sflE^^-o.^, #-fr#3l ifi ^sflAlE^l- ^£tf. 

7} #31 ^#£1 <3^£: ^71 ^ tH^E^ f$$& ^) ^ O^Cf. 

<96> ^oflAj ^ A>%Vol ^313 0.5. 7l7fl£l^ $X°-^, ^»£r 

tM^Rr ^oj^mcf, wV^tb ^Hl^l ^l^lS.^ §fl^£]^0> ^-cf. <^]1- #ol ^ 
^°1 ^T*Rr 71^ 7># Aj"7ltt ^ #*1| HL^ ^ «V 

^# ^-g-^H ^#^(42)* Afl 7flicf ^#^o.jsL - 01^ ^ojnf. 

^-#^(42)^1 ^ ofl#cfl ^tiV7l-#^ ^3 M-^^l ^^Kg- 

1^1 4^ ^5. $o]t±. ufl^-ofl a. ^o^- ^Al^cHl cq 

*H ^ 3°1 °>M^1 71^^ 7l#^ A}^-6\] o)f% ^o^o) $ 
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-f , *1#<>1 71^-^ tiMEi!- ^^-§1 ^-g- ^ $1^-* 2H*Kr 
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1] 

2] 
3] 

2)1 1 ^ 2 %H1 9X°]*\, #7] afll ifl*l 2)13 ^^Bl-ol O. 

4] 

2)1 3 9X°]*\, ^-7} 41 ^*1 ^113 ^-fr^ 1 ^ PZTe|, PLZT^ ^ BSO-PZT^- # 

5] 

*11 2 ^-ofl oio^A^ A J"7l ^?_>^ ^(Pt)^<?l 53* ^ 7^0.^] ^sfl 
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[^t 1 * 6] 

4 5 %M1 91°]*], <#7] ^ £ *H^^ AA #51^ ^A £ ^A & 3 

8] 

*ll 7 %M1 5a<>H, ^7} A]2 ^Hl ^-71 *fl2 #^^4 ^ ^ ^ a] 
[*J^J- 9] 

^ 7 %H1 ^-71 ^11 ^ ^12 ^-B-^^r ^ #4i-^iL3. ^ 

3* ^Hi^S §fb 7-| sfl A] E-) *H£E^. 
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10] 

*fl 7 %H1 ^1-71 ^11 ^ ^12 #-R-^£r ^ #^nVo. S ^Sj. 

11] 

*H 9 %M1 &<H*1, #7] »U ^ ^112 ^-6-^^ H-^r- PZT^t" , PLZT^ iE^r BSO-PZT 
12] 

10 SU^I, ^-71 afll ^ *\]2 ^-B-^^ z}-z}- pzt^-, PLZT^ 5E^r BSO-PZT 
13] 

*ll 11 ^l^^i , #7] afll ^ *fl2 Tj-^^Kg. z]-z^- CSD ^ MOCVD 

^*Hr 53* ^-<L3. ^-f^Sfl ^AlEicq 
14] 

*ll 12 51^^, -^-71 *fll ^ ^12 7J-^-^^ s.^ CSD^ ^ MOCVD^ ^ 
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l^tt 15] 

41 8 %H1 &<4*1, -*7l 4l2 ^ 4l3 ^--ff^n^g- ^ 2^ n^d^ ^ 

"E-^SLS. -*7l 412 ^ 413 2^*1 # ^41 ^ 

16] 

41 8 %H1 5a<4^1, ^-71 412 g 413 #-B-#^r 3^°1 n^d D ^ 
[^T 1 * 17] 

41 15 &<H*1, <#7] 412 413 s.^ PZT^I, PLZT^ V lE^b BSO-PZT 

18] 

41 16 &<4^, ^7] 412 ^ 413 ^-n-^^ PZT^, PLZT^- 5? BS0-PZT^-° 3 

[^t 1 * 19] 

41 17 %>41 ^71 412 ^ 413 zj-zj- CSD i&^b MOCVD y 0 v ^^- 
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[^t 1 ^- 20] 

18 &<H*1, #7] *fl2 ai|3 ^^nv^ ^ CSD^^ ^ MOCVDI^ # 

21] 

[^^J- 22] 
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